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LXrect1-y For I? irs t T’irrte 

d l y  c.omplctcc1 last 
S q ~ c r n b e i  im;iy be it milcstone in 
I he qircst for irriprovcd reactor 
s i  I rty. 

Rc‘tctor dcsigll in the United 
brii~cs ;mtl most othrr countries 
cnrploys it “tlcfcrrsc-in-clcprh” phil- 
osophy, accoi ding to M. G. Stevcn- 
wr i ,  R-7, icactor salety analysis and 
iriotleling group Icaclcr. Stcvcnson 
cxplains that this philosophy calls 
lor reliabilily o1 iiorinal operation 
01 tlic rciictor so h a t  malfixnct ions 
will iiot occur, lor proteclivc Ica- 
iuics t i t a t  prcvcnt clmiagc to thc 

Itic white line in ihc centel of the photo a t  left show:, ubout 4 inches of the fuel 
pin (% inch in ciiumeter) jw*i before it is  heated to destruction in the test reactor, 
and ut right i s  a view ot the pin (now about %-inch in diameter) just after it is 
heatocl to failurc. ’The less-bright area i s  caused by background radiation from 
h e  rcactor (me. ”1 he light signals picked up by the camera were produced as 
Ihe flux of f i s h n  neU~t=6t‘1S crnitted by the plutonium-oxide fuel test pin passed 
through the I’inholes onlo (1 plastic ncintillntor that converted the radiation 
sigiialr, into lirghb signuls. A mirror assembly was used to reflect the light onto 
fhc lorises sf ‘ I  ultrasensitive carncras that would have been impaired by direct 
rndiution. TIIF: pin dcstruchn was recorded on videotape, from which these 
photographs v v w c  made. 



plant (including prevention of re- 
lease of radioactivity even if severe 
malfunctions do occur), and for 
additional margins and measures 
that protect thc public against un- 
l’oreseen circumstances. 

In a nutshell: “The main busi- 
ness of reactor safety is prevention 
of damage to the nuclear fuel pins 
and the relcase of radioactivity to 
the environment,” Stevcnson says. 

The nuclear power industry has 
an enviable safety record, under- 
standable since safety has been a 
prime consideration ol‘ both gov- 
ernment and industry since the first 
U.S. commercial nuclear power was 
generated almost 21 years ago at the 
Shippingport Atomic Power Sta- 
tion-a joint venture of the U.S. 
Atomic Energy Commission and the 
Duquesne Light Company. Since 
then, the nation’s 57 operating 
power reactors have compiled a 
safety record of 250 reactor years 
(and 680 billion kilowatt hours) of 
operation without a major accident. 
But the search for improved design 
and more efficient monitoring sys- 
tems, which began before construc- 
tion of the first plant, goes on. 

With a new generation of nuclear 
reactors, the LMFBRs (Liquid- 
Metal Fast Breeder Reactors), 
waiting in the wings, the search 
has diversified. The  fast-breeders 
promise to alleviate our energy 
problems by producing more plu- 
tonium fuel than they consume, but 
they present new areas for research 
in safety technology. 

Berzins and Han say that before 
pursuing the experiment they ex- 
amined in considerable detail the 
potential for adapting the PINEX 
technique to viewing the transient 
behavior (rapid rise in the neutron 
flux leading to increased heat and 
pressure) of a test fuel pin in the 
core of a reactor. 

Time for the experiment was 
booked on the TREAT reactor, 
and an intense effort to complete 
design and fabrication of the 

Tom O‘Hare, left, and Craig Pickett, both 1-12, examine 
an ultrasensitive television camera used recently in 
videotaping the image of a fuel pin as it was driven to 
destruction in the Transient Reactor Test (TREAT) Reactor 
operated by Argonne National Laboratory at Idaho Falls, 
Idaho. The black box on top of which the men are working 
was placed in the reactor room and housed the television 
cameras and scintillator. 

PINkX equipment began. Involved 
in fielding the experiment, in addi- 
tion to Berzins, Han, and project 
manager Bill Roach, were Tom reactor. 

Bill Roach, sitting, 5-12 group leader, Ki Han, cenler, and 
George Berzins examine data collected in the PINEX (pin- 
hole experiment) at Argonne National Laboratory’s TREAT 
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U’Hare, left, and Pickctt inspod the scintillator which converted the 
neutron image inio an optical iinuge viewed by the cameras. 

calibi ,itcd :t i id  rlrmoiistratctl ade- 
qii , i tc scrisitivily, aiid second, L I S ~ J U ~  
iiilornintioii on the Jucl pin itself 
wat obt‘iiricd.” 

I h r  ing tlic cxpcrirnent, it series 
ol pliotogi ciplis was icrordcrl on 
vitlcolapc in real time with ;in in- 
rcns i f id  I clcvision system-a con- 
s ~ i i i t  iin,igirig 01 ~ h c  lricl pin as it 
LVAI tlrivcvi to tlcstruc tion. A live 
tlispl,ry o l  tlic pioccs~ was vicwctl 
iii tlic I R E A  I’ control rootn. 

I h t a  Iroim the Scptcmber cxpcri- 
invrit arc ?till being I)roccsscd, i111d 
I l m  c i ~ i d  I k i  /iris say the single pin- 
hole cxpci iincnt will be rcpcatccl a t  
‘1’11t A I ‘  next Alii il, but cxparidcd 
tlir otigli I tic iiw ol mor(‘ sophisti- 
c it L C C ~  rlcc troiiit iristiumcnt<itioii to 
i c h e  thc tcchriicl~ic. I‘hcy vicw the 
P IN ISX cxpcrimcnts a5 ii “slning- 
h a i  d lor ;I rodctl ailerturc cxpci-i- 
inclnl” t1i;iI is sdictlulctl late next 

I’lic cocletl iil)crtlirc cxpcrimcnt 
J 12 1) l< i i i \  will t i c  ;I no~iiccltintlnrit 
pitiholc i i i  r<iy (NJU’A), which h a s  
the potcni ial for providing 3-di- 
iiiciisiori,tl pictuics o f  :t liiel pin 

\Ill11 111Cr. 
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under stress. It will be carried out 
using essentially the same block 
equipment as the single pinhole 
experiinen t. 

Han says the multiple images 
that would result from a carefully 
designed configuration ol 15 pin- 
holes incorporates “pseudo-holo- 
graphic” techniques. 

“Essentially, coded aperture ex- 
periments provide multiple images. 
Their resolution is restored through 

well-known reconstruction tech- 
niques,’’ Han explains, “but the 2 
main rewards of such an experi- 
ment arc the increased efficiency- 
the ability to view very dim 
sources-and, of course, the 3-di- 
mensional property of the restored 
image of the object (pin).” 

Multiple images of a fuel pin 
obtained through a coded aperture 
array could yield remarkable infor- 
mation on the material properties 

of both a fuel pin and its fuel, on 
the ability of various components 
to resist a high-power transient, 
and on the point of stress at which 
failure becomes inevitable. 

The success of the PINEX experi- 
ment has encouraged J-12 scientists 
to feel that the potential for ef- 
ficient data collection using coded 
aperture techniques exists. How- 
ever, they caution that both PINEX 
and future nonredundant arrays 
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O‘Hare 
recorder 

Pickett connects signal cables for camera 
and recording equipment at the console in 
the J-12 trailer used in the experiment at the 
TREAT reactor. 

prepares to put videotape on a 
in the console. 



koti Cosimi, Idt, atid Bob Kt:rrtiudy, both 5-7, inspcc.f arid asmnble orre 04 thc 
snrrrlll rrput i.iirc (pirillole) tul-9es i.0 be irisetied irr the pinhole block, which i5 

tiiitrc.hr:d io ~ l i r ,  oi~fside of the rcocior wcill. The block holds 3 tubcs, which 
ptoiocfetj tlrc rrt:u.i.roiis cmilted by Yhc fuel piri ittsidc the reactor onto the 
scirsiillalor. 

Cosinii and Kcmrrctdy plcrcc 
iiiscrts, info ihc pinliole tubes 

sluys, 
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Pickett works on one of the cameras in the experiment area outside the 
TREAT Reactor at the Idaho National Engineering Laboratory. (Photo courtesy 
of Argonne National Laboratory). 

are still only diagnostic tools: 
“There is a lot of difference be- 
tween conducting an experiment 
such as this under carefully con- 
trolled conditions with a single 
pin,” they point out, “and applying 
such a technique to monitoring an 
operating reactor. 

Today’s reactors operate on uran- 
ium Euel contained in thousands of 
slender pins, or rods, assembled in 
bundles to form a core. The core 
is immersed in liquid that transfers 
the heat of nuclear reactions to pro- 
duce steam to drive turbines €or the 
generation of electricity. 

Fast-breeders will operate much 

as today’s light-water reactors do, 
although there will be differences, 
chiefly in fuel consumption 
(LMFBRs will use a 20- to 80-per- 
cent ratio of plutonium-uranium 
fuel), core design, and coolant 
(water for pressurized and boiling 
water reactors and liquid sodium 
for fast-breeders). 

Radioactive fission products are 
largely contained in the ceramic 
fuel pellets in all 3 types of power 
reactors, although some, mostly 
gaseous products, are retained in a 
gas space within the rods. If the 
cladding of the fuel pins is heated 
to several hundred degrees above 

PINEX Experiments Are  Encouraging, 
But Method Skill A Diagnostic Tool 

normal operating temperature, it 
can be perforated and will release 
gaseous radioactivity, plus some 
solid fission products on the surface 
of the ceramic pellets, into the gas 
space. The  reactor coolant and con- 
tainment systems are designed to 
confine this material, and only 
severe overheating, sufficient to 
cause the ceramic fuel to melt, can 
lead to release of a substantial 
amount of the radioactive material. 

Primary components of today’s 
protection systems involve sophis- 
ticated devices for detecting faults, 
shutting down the reactor, and pro- 
viding backup cooling capability. 
But in spite of these measures, an 
important part of the assurance of 
public protection is the analysis 
of accidents in which all, or part, 
of the protective systems are arbi- 
trarily assumed to fail. Analysis of 
such accidents involves characteri- 
zation of the phenomena and se- 
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Each WOYfh 

PATENTS 
O’Dean 1’. Judd, L-2, and Rer- 

gen R. Suydam, 1-7, have been 
awarded a patent For a diilraction 
smoothing apert Lire for an optical 
beam. ‘ l k  invcntiori presents an 
apcrturc adapted Lor use with op- 
tical beams, and in partlcular, 
laser lmnis, €or smoothing tlii- 
fraction-cmscd central and other 
intcrisity variations in beams 
passing t tirougli thc aperture. 

% 
A p p c r  submit tccl by  Gordon 

E. Hansen, Cleo C. Rycrs, and 
Jerry J. Koelling, all R-5, has re- 
ceived the Best Paper Award l y  
the Nuclear Criticality Salcty 
1)ivision at tlic American Nu-  
clear Society winter mecting. 
‘ 1 . 1 ~  paper i s  entitled “Fission 
antl &:xplosivc lnergy  Release of 
Pix02,Pu02-U02, U02, and UO:, 
Asscmblics.” 

% 
A new group, A1’-4 (laser chcm- 

istry), was lormed cirective De- 
ccinhcr l with w. Ilale Ilreslicars, 
group leader, N. Roy Greiner, al- 
trrnate group leader, and W. Bur- 
ton Lewis, associate group leader. 

Bruce Dropesky, CNC-1 I ,  is 
chairman-elect ior 1977 and will 
1)ecomc cliairman in 1978 of the 
1)ivision o f  Nuclear Chemistry 
and l’cchnology of  the American 
(:hrniical Society. 

@ 

@ 
1-ktirerncnts: James W. Myers, 

WX-3, lcad operator; Morris I. 
Engelkc, Jr., 11-1, staff member 
;ind section leader. 

Ilcaths: Kobert H. Swcct, ‘jr., 
L) rit-SKc, chief, physical sccurity. 
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LASL’s Involvement 
In Scientific Exchange, 

Cooperation With Universities 

Los Alamos Scientific Laboratory 
is spending about $3.5 million a 
year on programs of cooperation 
and scientific exchange with educa- 
tional institutions and on educa- 
tional opportunities for Laboratory 
personnel. 

Director Harold Agnew is placing 
increased emphasis on LASLs in- 
teractions with universities, and 
additional support is likely for edu- 
cational opportunities that are 
mutually beneficial to the Labora- 
tory and the universities and that 
will further scientific knowledge 
for the benefit of people every- 
where. 

Since the Laboratory’s first efforts 
soon after World War I1 to work 
with the University of California 
and the University of New Mexico 
to establish educational opportuni- 
ties for Laboratory employees, the 
number and extent of educational 
programs have grown steadily. 

Changes in federal policies and 
the state of the economy have, in 
some years, limited availability of 
funding for LASL-university pro- 
grams, but the interest of Labora- 
tory personnel in working with 
universities has steadily grown. 

LASL’s administration in the late 
1940’s recognized the need for co- 

Is Expanding 
operation with educational institu- 
tions, and by the fall of 1950 ar- 
rangements were worked out with 
both the University of New Mexico 
(UNM) and the University of 
California to provide graduate 
courses in Los Alamos for Labora- 
tory employees. By 1956, UNM 
formally proposed to cosponsor 
with LASL a graduate center a t  Los 
Alamos, and the University of Cali- 
fornia dropped its extension course 
offerings. 

William H. Crew, as assistant 
director for scientific personnel, 
oversaw certain operations of the 
Personnel Department and the 
Laboratory in the new university 
area. During the mid-1950’s and 
early 1960’s, university relations 
was not regarded within LASL as a 
formal program, but rather as a 
policy of the Laboratory. 

Education is mentioned as a 
main responsibility of the Labora- 
tory in its contract with the Energy 
liescarch and Development Admin- 
istration (ERDA), as it was with 
the Atomic Energy Commission 
(AEC), forerunner of ERDA. 

Also being formed during the 
time of increased AEC interest in 
education were university con- 
sortia, such as Associated Rocky 

Mountain Universities (changed in 
1967 to Associated Western Uni- 
versities), which began working 
with national scientific laboratories 
in promoting educational interac- 
tions. 

In  the early 1960’s, LASL estab- 
lished an Office of University Co- 
operation headed by Jerry Kellogg, 
who took over coordination of the 
expanding programs upon Crew’s 
retirement. 

Del Sundberg in 1966 became 
head of the Public Relations De- 
partment, and also assumed respon- 
sibilities for the Office of University 
Coopera tion. 

In  1970, after formation of the 
Information Services Department 
(ISD), headed by Sundberg, the 
Personnel Department was given 
responsibility for the programs pre- 
viously supervised by the Office of 
University Cooperation, and Ted 
Dunn was named university rela- 
tions coordinator. Sundberg, hotw- 
ever, retained supervision of Uni- 
versity Relations policy matters for 
a year or two, working directly with 
Agnew. 

In  1971, Agnew invited adminis- 
trators of New Mexico universities 
to LASL to discuss ways to expand 
cooperation between the Labora- 
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ince 

F”e1rsonne.e 

Created 

e ‘The Suimnirr Gracluatc SLIP 
dent 1~rtigi;irn provides bummer 
jobs ;it JASL e ;d i  year lor abou~ 
7 1 gratlu:itc students, iron1 iisually 
;rbout 80 univcr5itics. 
e 3 Iic Untlrrgraduate Coopera- 

tive 1’1 ograni provitlcs an oppoi- 
tiinity io] uritIergratIuatc students 
Jroin 5 New Mcxico  universities to 
altcl-IiilLe six-month periods ol 
\tutly with six-month work pliases 
A I  L.ASL. ‘l’hc program, started in 
1964, currrntly has about 50 par- 
tic ipants each ycar. 

7’hc Youth Opportunity Cain- 
p i p i  piovitlcs summcr cmploy- 
iricnt lor disadvantagcd high school 
m d  collr~gc studcnts. l ‘hc  L A X  

I50 undcrgi adua te stirtlcnts lroni 6 
ill ca collcgcs or universities, and 
about 12 rclcrrcd by locaI high 
sc hools to LRSL‘s spccial \cience 
YOC progritni, 

o Suniincr short-tcrni cmploy- 
incrit is providcd to about 30 col- 
lcgc stiidcnts, including gracluatc 
\ t i i c h i t r ,  not incluttccl in other pro- 
grams. 

Postdoc toral rcscarch appoint- 
i i i r r i~s  provide an opportunity lor 
young I’h.I).-lcvcl Ycieniists to 
spend I or 2 ycars pcrlorming rc- 
srarch at  :i:ASL. About 150 person5 
hiivc rrceivcd postdoctoral appoint- 
incnt\ siiicc establishment of thc 
progiarn in 1!)(iS, ant1 thcrc arc now 
some 30 postdor toral appointees at 
the L.abora tory. 

o ( h i ~ o i  tia appoililrncrits arc 
ni,itlc b y  LAST I in (oopcration with 
Assoc iat cd Wcsterii Univcrsitics, 
In[., iiiitl tlic Northwcstern College 
a r i d  Univciiity Association lor 
Sc ieiice (NORCIJS) io proviclc o p  
poi tunitirs lor grntluatc S I  d e n t s  
m c l  fat ulty nicml)ers to do reseaich 
;it chc :i:.al)oriitory. In any given 
year, aboiit  25 individuals, rcprc- 
srnting 20 univeisiticc, take part in 
tlic p i  ogi airi. 

9 Joint LASL/UNM appoint- 
nicii ts ‘ti e arranged when I A S L  xr- 
qiiircs cxl-lcrtise i i i  tcrtiiin ictlinical 
ai c;ts n o t  riorinally rcprcscntccl at 
thc Liihratoi y. ‘l’hcsc individuals 
<ire suppoitcd jointly by LAST4 and 
I J N h I .  

1)rogixm in 1976 cinployed ilbouL 
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0 Adjunct faculty appointments 
with the University of New Mexico 
are held by about 30 LASL staff 
members who teach courses at the 
UNM Los Alamos Graduate Center 
or who serve as on-site advisors to 
UNM doctoral candidates at the 
Laboratory. As many as 10 staff 
members serving as advisors to can- 
didates from other universities hold 
adjunct faculty appointments with 
those institutions. 

0 Outside users, appointed as 
guest scientists, work with Labor- 
atory personnel in conducting re- 
search projects with LASL facil- 
ities, with the largest number of 
the guest scientists working at 
LAMPF. In 1974 the LAMPF out- 
side users numbered more than 200 
scientists from 50 universities, and 
now there are more than 1000 users 
from 337 organizations, including 
115 universities represented by 
more than 400 individuals. 

0 Visiting staff members are uni- 
versily scientists who come to LASL 
for a limited time, usually to colla- 
borate with permanent staff mem- 
bers. In  fiscal year 1976 there were 
about 357 visiting staff members 
from 154 universities. 

0 The visiting scientist program 
is designed to encourage short visits 
by recognized scientific leaders to 
consult with LASL staff or to pre- 
sent technical talks, or both. More 
than 418 scientists from 90 univer- 
sities visited the Laboratory in 1976 
under this program. 

Consultants are used by the 
Laboratory to augment the capabil- 
ities of the staff, particularly in 
highly technical fields. LASL‘s con- 
sultants in fiscal year 1976 included 
about 457 university scientists from 
some 60 institutions. 

In  addition to persons involved 
in the specific programs, there are 
hundreds of formal and informal 
visits each year by LASL staff mem- 
bers to universities throughout the 
world to attend meetings, conduct 
seminars, present talks, confer with 
colleagues, and engage in other ex- 
changes of information. * 

Videotaping Training Sessions 
Is Rapidly Expanding Service 

About a year and a half ago, Ray 
Morrison, PER-5, and Ken John- 
son, ISD-7, met to discuss the 
possibility of videotaping the Labo- 
ratory’s continuing education train- 
ing programs so personnel who 
miss sessions can view what they 
missed on videotape. 

Morrison reports that in the last 
few months training programs in 
LASL policies and procedures and 
courses in metallurgy, chemistry, 
and laser technology have been 
videotaped. ISD-7’s movie and 
videotape section, which had been 
taping the sessions, has been sep- 
arated from ISD-7, and, effective 
January 1, 1977 became ISD-9, the 

motion picture and television pro- 
duction group, headed by Charles 
Barne tt. 

According to Morrison, increased 
emphasis is being placed on con- 
tinuing education for Laboratory 
personnel to keep them current on 
new technology and to expose them 
to new areas of learning. 

“LASL technicians, scientists, 
and support people are receptive to 
programs of continuing education, 
and demand for our services is in- 
creasing enormously,” added Mor- 
rison. 

Videotaping of training pro- 
grams is important, not only to 
LASL people who don’t want to 

Robert Gordon, at the camera, and Jim Hudgins, at videotape recorder, both 
ISD-9, handle the taping of continuing education courses at LASL. Many of 
,the classroom sessions are taped through an agreement between ISD-9 and the 
Laboratory‘s training office (PER-5). 
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In the top photo, Gordon follow:, the 
nioveiments of Clifford Keizer of the 
New Mexico Institute of Mining cincl 
Technology at Socorro CIS he lectures 
LASL personna!l about moderii chem 
ical technology, 13 course in {he con. 
tinuing educcition program at the 
laboratory. LASL employees, right, 
listen i o  Keizer, as Gordon and tlud- 
gins tape the session. 
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l o n i  Flares atid Lillian Loped, both 
R-5, examine huge squash plants 
covcriny a large urea of gvoutid near 
one of the buildings at  Pajarito Site. 
The massive [~lcirits spread from bwo 
smtrll ones which were r:urefully 
riurtulod by people at  the site this fall. 

Recent heavy snowfalls servr US a hckdvop for these deer, photographed nea r  the 
Mountain Boll Telophonc builtling on lririity Drive. The animals seemed unafraid of 
passing cars and phcrtogrt.iphcr Bil l Jaeii Koclgers. 
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Wives and dependents of LASL employees visited the Sedan, 
Crater a t  Nevada Test Site as part of their day-long tour. 

The tour group leaves the train after a trip into an Area 12 tunnel 
that holds containment structures used in explosives tests. 

LASL Wives, 
Dependents 
Tour NTS 

About 70 dependents and 
wives of Los Alamos Scientific 
Laboratory personnel toured 
the Nevada Test Site on Sep- 
tember 27. 

Traveling in 2 buses, the 
tour participants visited Mer- 
cury, Frenchman Flat, CP-I, 
LASL Test Area 3, a LASL 
ground zero location, Sedan 
Crater and T-Tunnel. The 
group ate lunch at Area 12 
cafeteria. 

The  tour commenced early 
in the morning, and after 
more than 300 miles of sight- 
seeing, concluded with a re- 
turn trip to Las Vegas about 6 
p.m. Bob Beiler, J-3 group 
leader, and Don Collins, J-3 
alternate group leader, coor- 
dinated tour activities. 
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A tower contaiiring equipment to be 
lowered into ai kcbst hole (tup right) 
vms one of the  stops on the tour for 
the IASL group. In the photo at right, 
the depetiderrta heard talks by LhSt 
employees at tdovada Test !;it<:, c d  
saw a film of what happens to t he  
surface after ai1 underground tiucleor 
detonation. The visitors, Imttoni riqht, 
observed another crater creaketl nfier 
ciri underground explosion. Below, Bob 
Beiler, 5-3 group Icader and organizer 
of the wives uiid depctndcnts. tour of 
"IS, conducts t i  question and rinswer 
p r i n d  at the T e s t  Site's Conirol Poitit 
1, center of tesi operations. 
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I-ihowti in this v iew Irom ibc srruihwcsf of La Soufriere volcc~rio arc tht. d i e s  of Basse- 
rcrrc an4 St, (,luurlc. 1 t i c .  cuFi r i r i d  souih sides of the volcano are covcred by clouds, 
arid st ix i i i i  jet:? t r r r d  groirtrd huggiri(1 ~ I e n m  arc vi:,ible on the northwest slopes. 
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Bruce Crowe, 8 -21 ,  standing, and bsnald 
Ihrtrarn, J-’14, install a sequence camera in 
crn abandotied house on the southern flank 
of Lci Seufriere. 

1,,i Soul rieic c cntcrcd aiorrnd till I 
irictcr stiiclics, cruption pliotog- 
I <il)liy, md , ina ly~cs  ol ash wmplcs 
Iiori i  c1111~tiori~. l’illiiictcis < i i c  s e w  
sitivc instruincnts wh id i  detect 
I ilting o f  t Iw g iound surlacc carrsed 
by inflation o l  a volc iino <is magnia 
(irloltcn 1 o( k) or gascs 1 iw to slial- 
low levels. ‘I hcse instrurncnis a ~ c  
( a p i  M e  01 rnr,isuririg vclrtic a1 movc- 
rrieiit 01 lcss tliaii 1 milliinctcr ovcr 
ii clistmcc 01 I kilometer. ‘l’ilt 
everits (ominonly prctctle major 
volcnnic activity b y  a period 01 
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weeks to months. These events, if 
recognized, can provide a means of 
predicting cruptions. 

While the LASL tiltmeters at La 
Soulriere did not prove useful for 
predictive purposes, their data, 
when analyzed in conjunction with 
results from the other experiments 
should prove useful in analyses of 
eruption mechanics. 

A continuously operated se- 
quence camera and several hand- 
held cameras provided the data 
base for photographic experiments. 
Detailed documentation was ob- 
tained for several eruptions, and 
the photographs are being carefully 
studied for information on eruption 
mechanics. 

LASL analyses of ash samples in- 

dicated that the ejected particles 
were old, hydrothermally altered 
and pulverized lava. No new mag- 
ma was involved in the eruptions, 
which suggested a lowcr probabil- 
ity of l'uture major activity. 

Photographs 

Taken By 

LASL Team 

Members 

On Guadeloupe 

Magma never reached the sum- 
mit of the volcano, but violent 
hydrothermal activity resulted in 
the ejection of steam and mud in 
outbursts lasting from a few min- 
utes to a few hours. One such 
eruption which occurred on Octo- 
ber 4 is shown in photographs on 
pages 20 through 23. During this 
eruption, the summit area was bom- 
barded with blocks of older rock 
from sand-size to large boulders, 
and warm mud flowed down the 
flanks of the volcano. 

Large areas downwind from the 
summit were coated with grey mud 
from eruption clouds, and sul- 
furous gases made the scientists 
aware of the volcano's name. Be- 
tween eruptions, steam continued 

The summit parking lot, about 500 meters (1,500 feet) from the volcano 
summit, is coated with fresh ash from the eruption of October 10. 
French scientists and support personnel stand beside the vehicles, 
which are pointed downhill with doors open and the keys in the 
ignition. 
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An ciuismobile, caught in the eruption of 
A u ~ ~ J s ~  30, i s  coated with fine-groiried mud- 
dy volcanic ejecta. 



October 4 Eruption Sequence, La Soufriere Volcano 

A. 10:30 EDT-Initiation of eruptive event marked by a major increase in steam output 
from south part of summit rift zone of volcano. 

B. 1030 EDT-First appearance of ash in steam clouds. Steam and ash-bearing clouds 
jetted to height of approximately 100 meters (320 feet) and were blown west by 
prevailing winds. 
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C. 11 :50 EDT- Approximate development ~f trsh colutnti during eruptive activity. Ash 
cloud jetted to aboui 300 meters (l,Oolo feet) above vent and expanded to more than 
6!iO meters (2,000 feet) above the ground surface 1,000 meters to 2,000 meters (3,000 to 
6,000 feet) downwind of vent. 

D. 12:40 EDT- Fotnirrtisn of volcanic mudflows down the southwest slopes of the summit 
O F  the volcano rluritiy latter stages of uctiviiy. 
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E. View along street in, St. Claude of La Soufriere volcano and eruption column of October 
4. St. Claude was one of several cities evacuated during the volcanic activity. 

F. Telephoto (135mm lens) view of ash-laden clouds jetting directly above the vent. 
Taken during beginning of activity on October 4. 
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E!. View o l  volc CrtiiL lrrlrd flows )hut devclopcrl on southwest slopes of summit dome. The 
photograph wcis trrktw ftorn a Frciich ht:licopter at ul~out 330 p.m. 

23 I I .  View h i w  lielicoptor o i  ihe summit of !.a Soufricre. 



Nuclear Industry 

Safety Record 

Is Emphasized 
The public information office at 

Lawrence Livermore Laboratory 
recently sent to ISD-1 a letter con- 
taining statistics on the radiation 
safety record of the atomic energy 
establishment. 

The letter presents the following 
information, taken from a govern- 
ment publication, Operational Ac-  
cidents and Radia t ion  Exposure Ex- 
perience W i t h i n  the USAEC: 

“From 1942, when the Manhattan 
Project began, to 1975, when the 
AEC went out of business, thc 
atomic energy operations commun- 
ity experienced 10,086 disabling 
(lost-time) accidents oi all kinds- 
burns, electrical shocks, falls, heli- 
copter crashes, etc. Of these, 41 
were due to radiation exposure- 
0.4 per cent of the total. In other 
words, spend all the extra money 
you want on radiation safety, even 
eliminate radiation accidents alto- 
gether, and you haven’t even af- 
fected 99.6 per cent of those acci- 
dents. Of the 41 lost-time radiation 
accidents between 1942 and 1975, 
all but 7 occurred before 1960.” 

The lctter also states that the 
atomic energy establishment’s over- 
all accident record is more than 3 
tiincs better than general industry’s 
during the same period: 2.8 dis- 
abling accidents per million work 
hours for the atomic energy indus- 
try, compared to 8.8 per million 
work hours for industry in general. 

Cowan Honored 
Robert D. Cowan, T-4, has been 

elected a Fellow of the Optical So- 
ciety of America. Hc has been in 
the Laboratory’s T-Division since 
1951. 

10 
years ago in 10s alamos 

Culled from the January, 1967 Files 
of The Atom and The Los Alamos Monitor, by Robert Y. Porton 

Appointment 
LASL staff member William R. Stratton has been appointed by 

AEC Chairman Glenn T. Seaborg to serve on  the Advisory Com- 
mittee on  Reactor Safeguards. This  committee advises the Atomic 
Energy Commission in regard to the hazards of proposed o,r 
existing reactor facilities and the adequacy of proposed reactor 
safety standards. 

Good Buy! 
T h e  “bargain hunters” of the Supply and Property Department 

have done it again. A $3OO,OOO-plus value has been obtained for 
less than $5,000. T h e  purchase will enable the Lab to increase 
the hydrogen storage capacity of N-Division by more than 50 
per cent-thanks to some surplus Air Force missile fuel tanks. SP 
found the tanks in South Dakota at a Titan-1 missile complex. 
Because the site was being dismantled much of the equipment was 
offered as surplus. T h e  only cost to LASL was the transportation 
charges from South Dakota to Los Alamos. 

Seminar 
T h e  Los Alamos Scientific Laboratory will host a four-day 

optical work shop here next week. T h e  meeting is under the joint 
sponsorship of the AEC and the Department of Defense. More 
than 70 participants from laboratories, military installations and 
universities are expected to attend. Among these are Dr. Hans 
Bethe of Cornel1 University, Dr. Kenneth Watson, University of 
California, Berkeley; plus Lt.  Gen. A. W. Betts, Chief Research 
and Development, Department of the Army. One of the purposes 
of the work shop is to discuss photographic and spectroscopic 
data obtained from high altitude nuclear detonations before the 
banning of atmospheric tests. 
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J. Harrison, sec.c)rrd from Icft, British 
Ilefonce Staff i n  Wtrshingtnti, D.C., 
visitt.:d LbSL i wxmtly, and talked 
with, from left, Duncan MacDi~~grill ,  
iornier associate director for weapl3ns, 
Robert Thorn, as!,ocictte dirtxlur for 
weapons, und laboratory Director 
Harold Agnew. 

Robert Thorn, sctcond from left, :,hake; 
hands with George A!itiworth, who is 
on the stuff of the Arms Control Sub- 
committee of the Senate Foreigii Rela- 
tions Committee. With Ashwurth i:; 
Leonard Kojm, far right, of the Office 
of i6ongressioiial Relutions, EADh 
Hearlquarters. Also gieeting the 
Washington vidors are, left, Hnrry 
I-loyi, assistant clireettrr for weapon 
planning, and, center, Jim MI Nally, 
ID-7 i- 
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